Increased expression of vascular endothelial growth factor protein in dorsal root ganglion exposed to nucleus pulposus on the nerve root in rats.
An experimental rat study. To assess pain-related behavior and vascular endothelial growth factor (VEGF) expression induced by nucleus pulposus (NP) applied to nerve roots in rats. Radiculopathy from disc herniation is caused by nerve compression and chemical inflammation. In experimental studies, a decrease in mechanical withdrawal threshold, blood flow, and nerve root dysfunction was reported when the NP was applied to nerve roots. However, neuron reproduction and changes in nerve root blood vessels have not been clearly understood. NP harvested from the tail was applied to the left L5 dorsal root ganglion (NP group; n = 77). As a control, sham-operated animals were used (n = 77). Behavioral testing with von Frey hairs was performed for 35 days. Immunoreactivity (IR) for VEGF, activating transcription factor-3, growth-associated protein-43 (GAP-43), factor VIII, and hypoxia-inducible factor-1[alpha] (HIF-1 a) were studied by immunohistochemistry. Western blot analyses of VEGF and GAP-43 were also performed. The mechanical withdrawal threshold significantly decreased from 7 to 28 days in the NP group versus the sham group (P < 0.05). In the NP group, activating transcription factor-3-IR cells increased from 3 to 14 days (P < 0.05), hypoxia-inducible factor-1[alpha]-IR cells increased at 14 days (P < 0.05), and blood vessels with Factor VII-IR cells increased at 28 days (P < 0.05) compared with the sham group. The expression levels of VEGF and GAP-43 in the NP group significantly increased at 14 and 28 days (P < 0.05). Neuron damage induced by NP applied to the nerve root at the early stage, and axon extension occurred from 14 days. VEGF increased at 14 and 28 days, and the numbers of blood vessels increased 28 days after surgery. The mechanical withdrawal threshold improved at 35 days. Regeneration and vascularization by VEGF might be associated with pain-related behavior.